The search for new methods of increasing the efficiency of physical education school lessons is of great importance. The reason for it frequently confirmed in the literature, is a lack of increase of pupils' skills, both in physiological and mental area. Thus, we should highlight the need of pedagogical intervention on all stages of school education.
The aim of the study was to evaluate the influence of selected individual and environmental conditions, e.g. gender, area of exercises and places of residence on physical endurance and fitness of children in school age.
The research method was a natural experiment, the main assumption of which was to organize physical education lessons mostly outdoor during the period of two years of experiment duration. Research included 203 primary school children -102 boys and 101 girls. The experimental group that conducted approximately 65% of lessons outdoor, included 86 pupils. The control group included 117 pupils who exercised the same number of lessons usually indoor (in school rooms). 113 pupils came from urban areas and 90 -from rural areas. To test physical abilities of children International Test of Physical Fitness and Cooper's test were used. We also determined Fitness Index and Index of Restitution Efficiency.
Lessons conducted outdoor positively influenced speed, jumping ability and endurance of children. The results of Index of Restitution Efficiency were improved and the increase of oxygen consumption was observed. Boys demonstrated better endurance and to lower extent better physical fitness as compared with girls. Place of residence was the factor of the lowest significance.
We confirmed the need of organizing physical education classes outdoor. Contact with nature has been shown to be an advisable form of human activity, especially in period of persistent ecological threads of health. S t r e s z c z e n i e Analiza nowych metod zwiększania efektywności lekcji wychowania fizycznego ma doniosłe znaczenie. Przyczyną tego jest wielokrotnie wzmiankowany w literaturze brak progresu umiejętności uczniów, zarówno na płaszczyźnie fizjologicznej jak i mentalnej. Dlatego wskazuje się na potrzebę interwencji pedagogicznych na wszystkich poziomach edukacji.
Celem badań była ocena wpływu wybranych indywidualnych i środowiskowych warunków takich jak płeć, miejsce ćwiczeń czy miejsce zamieszkania na wydolność i sprawność fizyczną dzieci w wieku szkolnym. Metodą badawczą był eksperyment naturalny, którego głównym założeniem była organizacja lekcji wychowania fizycznego w terenie w czasie 2 lat trwania badań. Badaniami objęto 203 dzieci szkoły podstawowej -102 chłopców i 101 dziewcząt. Grupa eksperymentalna realizująca 65% lekcji na Należy potwierdzić potrzebę organizacji terenowych lekcji wychowania fizycznego. Kontakt z przyrodą wydaje się być wskazaną formą aktywności człowieka, szczególnie w dobie utrzymujących się ekologicznych zagrożeń zdrowia.
INTRODUCTION
From many years one can observe direct relation between increased physical activity and physical fitness of organism. Fitness can be understood a strictly motoric aspect and, more generally, as functional abilities of an organism. Possibilities for assessment of activity proportioning and control of fitness in groups of children are connected with their participation in sports clubs or in school physical education classes. The second possibility allows researchers to have contact with higher number of children and allows them to carry out scientific experiments, rarely applied in this area. On the other hand, a need of searching for new methods of interaction between pupils and teacher in order to improve health of young generation still exists. This results from gradual limiting teenagers' contacts with physical activity in daily life, what effects in constraint of endurance and physical fitness. Besides of strengthening sedentary tendencies modern times assume excessive contact with products of civilization what leads to breaking human contact with surrounding natural environment. Considering this fact, a postulate of human's return to nature's bosom, and more active way of spending time within it often occurs [1, 2] .
The aim of the study was to determine the degree of changes in the system's functional parameters of primary school children during 2-year classes of physical education conducted mostly as outdoor classes. Preliminary, we assumed that higher number of lessons in the contact with nature can stimulate physical development of pupils because of numerous natural elements, the shortage of which is observed in closed school area. Fresh air, contact with natural light, stimulating influence of wind and organic compounds from plants, as well as toughening influence of outdoor temperature changes can be recognized as elements that can increase positive effects of outdoor physical activity. Simultaneously, we made an attempt to evaluate the importance of gender and place of residence as factors shaping physical fitness.
MATERIAL AND METHODS
The project was conducted in the Pomeranian Voivodeship (Poland) between the years 2006 and 2008. Four schools from Pomeranian Voivodeship participated: there were 2 urban schools from Gdynia and 2 rural schools placed in Choczewo and Luzion. In each school 2 groups of boys (experimental and control) and 2 groups of girls (experimental and control) participated in the project. 203 pupils (101 girls and 102 boys) participated in the project throughout the whole period of its duration. Experimental group included 86 pupils and control group -117 pupils. 113 pupils came from urban area and 90 from rural areas. Total 288 hours of physical education lessons were planned, but eventually the percentage of outdoor classes for experimental group reached 65% outdoor classes (187 hours) and 30% for control classes (86 hours).
The main method applied in the study was a natural experiment. To evaluate prosomatic attitudes the following test were used:
1. International Fitness Test (IFT) -used to test general physical fitness and its specific components. IFT was conducted with the usage of stop-watches, measurement belts, dynamometers, flags, gymnastic bars, gymnastic blocks and benches with centimeter scale. A two-day test battery, consisted of the 50-meter sprint, standing long jump, grip strength, 600-meter run, 30-second sit-ups, pull-ups, 10-meter shuttle run, and trunk flexion. All results were expressed in points according to Drabik [3] .
2. Cooper test -12-minute steady pace run test allowing the evaluation of the level of endurance. The outcome is based on distance expressed in meters. Oxygen consumption was calculated indirectly using Cooper's and Howald's formulas [4] . Cooper's formula: (33+0.17*distance covered in meters -133) anticipated progression of 0.7 ml on each 50 meters of distance. Howald's formula (distance covered in meters * 0.02 -5.4) anticipated progression of 1.0 ml on each distance of 50 meters. In the study we applied combined formula (Cooper's formula + Howald's formula/ 2) [4] , and the effect of this calculation in ml/min/kg became the measure of oxygen consumption for the tested group of pupils. 3.
Step-test -allowing the evaluation of endurance abilities. In the research we determined the rhythm of taking steps up and down on platform step in the rhythm determined by methronome. To measure heart rate (HR) sport-testers from Polar company (Finland) were used (model FS2c, Polar Accurex Plus and Polar Xtrainer Plus). On the basis of obtained results we calculated the value of physical fitness index (FI) according to the formula: FI = t*100/5,5*p, where t signifies time of work in seconds and p -heart rate (HR) measured after effort accomplishment [5] .
Index of Restitution Effectiveness (IRE).
Index was calculated according to the formula IRE = (C2-C3/C2-C1)*100%, where: C1 -heart rate in rest, C2 -heart rate directly after effort accomplishment, C3 -heart rate in the third minute after finishing effort [5] . The IRE reflects the level of general endurance; hence, the higher the value, the higher the process of endurance adaptation is. To determine HR we used above mentioned models of Polar sport testers. Both groups were divided in relation to research factors collected in groups of individual and environmental conditionings of physical fitness, such as experiment's participation, residence and gender.
For all divisions outstanding number of cases we noticed shortage of normal distribution. It was the base to use nonparametric test of statistically significance of differences. To compare experimental and control group we applied U Mann-Whitney test. For all calculations assumed level of statistical significance did not exceed 5% of random mistake (p<0.05).
RESULTS
In 3 physical fitness testes the group practicing in outdoor classes presented better results: speed (run on a distance of 60 meters), jumping abilities (standing long jump) and endurance (run on a distance of 600 meters). In all other tests there were no statistically significant differences (p>0.05), but in total general physical fitness was better among pupils undertaking outdoor classes. Participation in outdoor classes showed to be important for shaping physical endurance. In contrast to initial measurement, final one presented statistically significant (p<0.05) advantage in restitution effectiveness and oxygen consumption comparing to control group (table II) . Considering sex of pupils (girl vs. boys) we also found 3 statistically significant differences and in each case better results were observed in the male group. In test of standing long jump and pull-ups the advantage was observed both in initial and final measurements. Test of 30-second sit-ups presented the advantage of boys during final measurementonly. Finally in last measurement boys presented better general condition also. Boys shown an advantage in all indices of physical fitness and in each case the differences were statistically significant (p<0.05). Place of residence was not shown to be the element varying physical fitness of pupils (table V) . There were no statistically significant differences between pupils living in urban and rural areas (p>0.05). Place of residence was not a significant factor influencing the level of physical endurance (table VI) . Differences between pupils from urban and rural areas in restitution effectiveness and oxygen consumption were not statistically significant (p>0.05). 
DISCUSSION
Obtained results indicate a positive influence of outdoor lessons of physical education on physical fitness and endurance. Experimental group achieved advantages in final measurement in speed, jumping abilities and endurance. Despite of lack of statistically significant differences in the other elements of physical fitness, the sum of points achieved in all eight tests in final measurement gave significant advantage to the experimental group. In the range of physical endurance, the advantage included oxygen consumption and index of restitution efficiency; however, statistically significant difference was observed for final measurement only.
Okely et al. investigated the effects of an extended outdoor education school program (ESOESP) on aerobic fitness of adolescent males. 51 participants aged 14-15 years completed a pre-and post-test multistage fitness tests (MST). The pre-test was conducted in week one and the post-test was conducted in week sixteen of their ESOESP program. The MST results indicated a significant increase in the predicted VO 2 max scores using a dependent t-test =12.09 (p<0.05) between the pre and post-test. This represents a 14% increase in VO 2 max in adolescent male stores [6] .
The purpose of another study from Australia was to investigate the effect of two different 18-week outdoor physical activity programs, which were conducted simultaneously at two different locations (city and countryside). Authors indicated that outdoor education physical activities at a ESOESP was effective in improving health related fitness in a short term. Four out of five variables (body composition, cardiorespiratory endurance, muscular endurance and muscular strength) were significantly increased at the p<0.05 level, the fifth variable (flexibility) was not significantly increased. Despite these positive changes in health related fitness, authors were unable to clearly indicate a benefit of perceived athletic competence, behavioral conduct, close friendship, global self-worth, scholastic competence and social acceptance after 18 weeks of the experimental outdoor education physical activities intervention. These results indicated that the same program at the city based campus in Sydney was not effective in improving health related fitness in the short term. The results indicated that only two of the five health related fitness variables were significantly improved in urban group (cardiorespiratory endurance and muscular endurance) but results were differentiated [7] .
In the Polish study considering elementary school pupils statistical differences of aerobic capacity tests were observed [8] . Outdoor activity group had better results than indoor group.
In another study [8] , values of fitness index (FI) were initially at the level of 50 in group of 11 year old girls and decreased to the value of 46 in the following two years. 11 year old boys had initial fitness index higher the girls (54), which slightly increased to 55 in the following two years. Efficiency of restitution index (ERI) was on the level of 39 in group of 11years old girls and 44 in group of 13 years girls. In the group of boys, ERI values were initially at the level of 55, but significantly decreased to 44 in the following two years. In our study we also observed statistically significant advantage of listed above indices of aerobic capacity in group of boys. Still, in comparison to researches of Żurek et al. results of FI for both genders were considerably worse, whereas results of ERI were definitely better.
Observations of outdoor and indoor physical education lessons show that students in indoor lessons spent significantly more time sitting than students in outdoor lessons (29% vs. 8%) and less time standing (37% vs. 49%). Boys tended to be more active than girls, primarily due to their greater activity levels during free play opportunities. Overall, boys spent relatively less time standing (40% vs. 44% of lesson time) [10] .
Italian authors state that the enhanced program of physical education lessons was effective in improving physical abilities of 8-11 years old children and determining a decrease (boys: 10%; girls: 12%) in daily sedentary activities. The percentages of overweight and obese children did not vary significantly, but the experimental group showed a significantly lower rise in BMI compared to the control group (p<0.001) [11] .
American studies related to psychological aspects of physical education lessons showed an improvement in mental well-being. Exercising in natural environments was associated with greater feelings of revitalization, increased energy and positive engagement, together with decreases in tension, confusion, anger and depression [12] . Participants also reported greater enjoyment and satisfaction with outdoor activity and stated that they were more likely to repeat the activity at a later date. It seems that positive psychological changes as a result of contact with nature may be independent of age. In the study of Brodie et al. group of adults who practiced physical activity outdoor formed better opinions about their health when compared to those practicing physical exercise inside buildings [1] .
Gender is very important factor which has an influence on peak oxygen intake [13] . Boys tend to show higher levels of physical activity than girls from childhood to senility. Since girls are less active and develop fine motor skills faster, they may have some advantage over boys until school age [14] . For adolescent females (aged 10 to 19) results VO 2 max are between 38 and 46 ml/kg x min, and for males that age the values are higher: 47-56 ml/kg x min. In France, the satisfactory norms for non-trained children include body mass without an allometric equation (boys: 47 +/-2 ml.mn.-1 kg-1, girls: 40 +/-3 ml.mn.-1 kg-1 with a post puberty decrease) [15] . Therefore, gender-related differences in the presented study are not surprising. The group of boys had larger scores (33,29 ml/kg x min in initial test and 39,63 ml/kg x min in final study) then the girls (29,31 ml/kg x min in initial test and 35,25 ml/kg x min after two years). Turkish study demonstrated significant age related differences, too. Boys who were 13 years old had higher oxygen uptake at anaerobic threshold, peak VO 2 and exercise test duration than those of girls of the same age (p<0.05) [16] .
The purpose of another study was to examine the tracking of field-assessed fitness components in boys and girls from the second to sixth grades [17] . Fitness tests included a 600-m run, a flying-start sprint, the standing long jump, and a medicine ball throw. Additionally, subjects performed a skill task that involved slalom dribbling of basketball. Baseline scores of 2 nd school class were correlated with scores attained in 6 th school class. Boys had significantly (p< 0.05) better scores in all fitness tests compared with girls in both grades. Achievements of girls were consistently lower than boys', perhaps reflecting their earlier maturation. The aim of the Spanish study was to determine the effects of Physical Education on body composition and health-related fitness (EUROFIT) among boys and girls aged 8 to 12 years old [18] . Subjects were tested at baseline and at week 20. Girls showed more fat mass than boys (p<0.05) and boys was more height than girls (p<0.05). But health-related fitness showed differences by gender only in slalom (p<0.05). The results of body composition and health-related fitness revealed that the physical activity at school is not sufficient to support an ideal level of health-related fitness [18] . Therefore, we should treat seriously the problem in new school interventions in order to achievement better effects of education.Well recognized gender differences aerobic power [19] , muscle strength [20] and obesity [21] in primary school children.
The significance of place of residence for biological development has been controversial for a long time. In our study there were no statistically significant differences between urban and rural population. Results of American researches showed higher level of somatic and motor development for children from towns [22] , but subsequent analysis did not confirm it. When elementary development of all parameters of boys and girls from both environments were compared, in most cases no statistically significant differences between them were stated. Exception was thinness of skinfolds of rural girls [23] . In other study prevalence of overweight was higher among rural children (25%; p<0.001) than children from urban areas (19%) and small cities (17%) [24] .
The majority of urban-rural differences reports is ambiguous. In one of them the rural children were doing better than urban children in bent-leg curl-ups and standing long jump tests [25] . Last Croatian data says that body mass index and body fat percentage are slightly higher in the urban boys and girls but they do not differ significantly. Urban children perform significantly better in the 20 m dash, standing long jump and timed sit-ups [26] . The physical fitness of school children of urban and rural area of Mexico was compared as well. Urban children were significantly taller and heavier than rural children. Absolute grip strength did not consistently differ between the rural and urban children, but when adjusted for age and body size, strength was greater in rural children. Explosive power (standing long jump) and abdominal strength and endurance (timed sit-ups) were better in urban than in rural children. Younger rural children and older urban girls performed better in the distance run, whereas older rural and urban boys did not differ in endurance [27] . The aim of the last analyzed study was to investigate physical fitness in relation to fatness in urban and rural Greek children by means of allometric scaling. Independent-samples t tests revealed that vertical jump (p<0.05) was significantly higher in boys living in urban settings compared to their rural counterparts. Similarly, basketball throw was found to be significantly better (p<0.05) in urban girls, whereas handgrip strength was significantly higher (p<0.05) in rural girls [28] .
Results of presented above physical exercises capacity tests show lack of differences between urban and rural group. It seems that residence as conditioning of physical fitness and endurance can be considered only in case of significant differences between sanitary condition of atmosphere on urban and rural areas. It is especially related with highly polluted agglomeration, in which physical activity can be accompanied with increased organism's toxicity and as an effect its decreased fitness.
Mexican authors identified 2 critical periods of outdoor exposure in Mexico City children that coincided with significant concentrations of both ozone and particulate matter with diameters less than 10 micrometers (PM10): during school time after 11:00 A.M. and in the after-school outdoor activity period, usually extending from 1:00 P.M. to 6:00 P.M. 31% of elementary and 61% of middle school students have physical education classes after 11:00 A.M. Students in Mexico City spend an average of 19.6 hr/wk outdoors in the after-school period, during which time they are engaged in light to moderate physical activities [29] .
CONCLUSIONS
Results of the conducted experiment indicated positive changes in chosen elements of physical fitness, as well as in total grading of general fitness. Outdoor lessons of Physical Education influenced positively the results of speed, jumping abilities, aerobic capacity and oxygen consumption, and index of restitution efficiency.
Jumping abilities and strength of arm muscle were higher among boys than among girls without external influence of experimental factor. However, outdoor Physical Education lessons caused considerable improvement in strength of abdominal muscles among the boys in comparison with girls.
Place of residence did not influence the level of physical fitness and capacity in initial and final measurements, besides emphasizing the fact of physical fitness limitation by polluted air in the cities.
